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Ahsti{A(:t

Coihimtia is owv of llic largest ^t'lit'ia of \\\c Irilx' Mutisieae (Aslcraceac) ami has IxM'ri Iradilionally charactrri/rd

by its honio^anious rupitula wilh isoinuqiliu- toiollas. A itKuplioloi^ical sluil} o[ GocluKtlid and associated ^t'lu'ia. i.e.,

Arfinosrris, Chnvoa, (Inicothdiunus, ('yrlolcpis, Uyalis, lauthopappiis, Nonelia, Plciotaxis, and Wundvrluhia, was canlcd
out lo rvalna!<' \\\v circiiinscriplion (»f (Unhnutid and ils sections, and the affitiilirs of this complex of genera. The
characters studied involve hahil, U^af features (consistency, |>ul)escence lyj>e, shape, margin, and venation), types of

capiluiescence, inxolu<re features (shat)e, si/e, phyllar) series, puhescence. and shape), jialeae, flonM fealures (mor-

phology, sex, number, color of corolla, anthers, st)lc shapes, aclienial puhcscence, and pappus). AnaKsis of ihese

f<Mtures revealed: (1) ahhough (rorhnatia is liigld) variahlc in most of the characters studied, it can he defined h) this

suite of fealures: isomorphic to sul)dimori)liic corollas, a]iiculate anther appendages, and smooth styh^ hranches; (2)

sei:lions of Coiluuitln needi'd lo he re-evaluated. As result of this, two sectifnis, i.e., sect. Discosrris and sect. Paita-

phonus, are conhrmed: two sections are |irop(»se(K i.e.. s(h*L Glonicrala sect. nov. and sect. Rotntidifolia sect. no\.; ihrei;

sections are redefined, i.e., sect. Hcdraiophylhim. sect. Iruromrris, and sect. Gochnalia. while sect. Anaslniphioidi's Is

(orrtuilly puhlished; and {l\) the eomhinalion of apiculale anther appendages and smooth slyh^ hranches is uni(jue to

Artinoscris. Cnicoflhintntts, Cylolrpis, (loihnutid. Hynlis, lanthopappiis, and i\ou('li(i within ihc Mulisieae. This group
ol genera is recognized here as the Cinluuitid complex, wilh Gochndlia as the hasal g(Mms of ihis complex. Ghunni,
Plv'mlaxis, and WniidvrHcliin do riol helong to the Goilumtid complex.

Key nords: Asleraicac, (]om{K»sitae, Goihnntin, (Jodinatid complex, infrageneric classidcaliim. morphol<)g\, Mulis-

ieae.

Ctuhtuitia Kiiiilh is otu' of the largest g<'nera of 1838; Jervis, 1954; Caluern, 1071) sinee tlu^ genus

iIk; trilii^ Miitisieue, snhlrihe MulisiiiKU^ s(^nsu lalo uas estal)lishe(l by Kuiilli (1818). Cahrefu (1971),

(irieliKliiig Coehnaliiiiae; Kohinson. 1991; IJreniei; in his ni<»ri()gra|)li of the geiuis, divided it into six

1991). It eoniprises 68 sp<M'ies, nearly all Neotrop- sections: sect. DiMoscris, seel. Gochnatia, sod,

ical and 2 endt^nie to [he nu>untains (tf soullu\isl- Ilcdniiophyllum. sect. L'uconieris. seel. Moipniiias'

ern Asia. All the speeit\s of GorhiKttia havt^ been tnim, and s<M't. Pctihtphonis. He suggested the ar-

traditionally described as discoid wilh actinonior- tificial dcliiuilulion of some secUotis, such as Ued~

phii-, deeply 5-lobcd ctu-ollas, fcaliu'es ibal are pie- raiophyUitm. and in otlwr cases eniphasi/.<'d

sioniorpbic wilhin Mnlisi(\ie (Rrenier, 1994). The geographical distribution in distinguishing groups

only apomorphic character suggt^sled for the genus of species, such as in section Cochnafia.

is ihc acuniituile lo apicnlale apical anther ap- J(Tfr(^y (1967), when ndaling Gochuatia to otluT

pendagt* of llu^ stamens (MnMn<T, 1991). This char- taxa, established tlu' Slijflla-svvlcs of genera, which

Hcler. liovvever, is sliarcd by other g<MU»ra of Mulis- all have short, round(Ml. <;labroiis sivie arms, aiul

i^i"*- commonly glabrous corollas. The 5////hV/-scries was

then divitlcd into four subscries by slight differ-

ences in the shape of the style arms, althoiitrh these

Tlu^ infrageneric taxonomy of Coclinalid has

bi^cn much tliscussed (F^essing. 18ii2; de (^andolh%

' We thank Vicki Funk, Per Ola Karis, l{ichard Keating. Harold Hohinson, Peter Sl<'vens, and Tod Stuossy for hch)(ul
suggestions on an eadier diafl of ihis mamisi-ripl, and one anonymous reviewer for comnKMils. Weare especiallv gralehd

to John Pruski, who t'nlhusiasllcally improved the manuscript with his suggestions. \\c art; als(t grateful to ihc curators

of C, K, LI', MO, NY, S, SI, and VS for the loan of specimens, and Nadia Kotjue for access to her prepuhlicaliou
manuscript on Iduthopappus (now puhlished in Novori). Finally, we thank \'icloria flollowell because her editt)rial work
was exiremely helphd, and \' fetor H. (lahelti for inking oiu original pencil illustrations. Sup|)<)rl for this study by the

Const'jt) Narional de huesligacioties Cienti'ficas y Tccuitas (COMCFT), Arg<'nliria. the Smithsonia?! Institution, Wash-
ington, D.C. (for (;.S.), and the National (u-ographic Society (grant 5776-06) is gralcnill\ acknowledged,

M)ivisir)n Plantas Vasculares, Museo de ha Plata, Pasco del [^ostjue, 1900 l,a Plata. Argentina, frclret^^museo.

fcnym.urdp.edu.ar (author for coii-espondence).

Ann. Missonti Hot. Card. 89: 524-550. 2002.



Volume 89, Number 4

2002

Freire et al.

Gochnatia Morphology

differences were not described for each subseries. Kim, 1996), Gochnatia was found to be an isolated

Of these subseries, the Goc/uza/ia-subseries includ- taxon within Cichorioideae. The cladogram of Karis

Gd AchTi()pogon, Cnicothawnus, Gochnatia, Nouelia, et al. (1992), based on morphological characters,

and Oldenbiirgia. shows Gochnatia as sister to most Asleraceae, ex-

Cabrera (1971) considered Actinoseris, Cyclole- eluding Barnadesioideae and four genera of Gochn-

pis, and Pleiotaxis closely related to Gochnatia l)y atiinae. The ndhY tree of Jansen and Kim (1996)

their apiculate anthers. Later, he also associated also shows Gochnatia as an independent lineage

Chucoa with Gochnatia (Cabrera, 1977). Hansen positioned basal to most Asteraceae, exchuhng Bar-

(1991) considered o\\\y Actinoser is and Cyclolepis of nadesioideae and the core of Mutisieae examined.

Cabreras group to be close to Gochnatia, excluding Inhere are other genera within Mutisieae su(^h as

Pleiotaxis and Chucoa, and added Hyalis and Quelchia and Neblinaea from the Guayana High-

Nouelia to what he called the "'Gor/ina/m-group." land widi apiculate anther ap[)endages, but mor-

Hansen argued the presence of cone-like involu- phological features of these genera (Pruski, 1991;

cres, i.e., with light brownish bracts imbricately ar- Bremer, 1994) mark a departure from Gochnatia

ranged and resembling the cone of a spruce as a and associated taxa. On the other hand, tlie plan-

probable synapomorphy of the group. Recently, altive Brazilian genus Wunderlichia, with shortly

Roque and Hind (2001) created the new genus Ian- a[)iculate anther appendages, was eiUier placed in

thopappiLS ioY \\\e s^eciii^ Actinoseris corymhosa. \n the '^Stenopadiis group'' (Pruski, 1991) or it was

this work, the authors grouped the genera Actinos- considered isolated within Mutisieae (Hansen,

eris, Chucoa, Cnicothamnus, CycUAepis, Gochnatia, 1991; Karis el al., 1992; Bremer, 1994).

Hyalis, lanthopappus, and Nouelia by their apicu- The group selected here for the analysis is main-

late to acuminate apical anther appendages. Fur- ly represented by the genera with apiculate anther

thermore, Roque (2001) and Roque and Pirani appendages suggested by Jeffrey (in part, 1967),

(2001) re-circumscribed the genus /^ic/i/erag^o Kun- Cabrera (1971, 1977), Hansen (1991), and Roque

tze according to the genus concept first employed and Hind (2001). It is comprised of Actinoscris sen-

by Lessing (1830) to include the species of Acti- su Cabrera, excluding A. corymhosa (7 species),

noseris and the species of Gochnatia sect. Discos- Chucoa (1 species), Cnicothamnus (2 species), Cy-

eris. Weconsider, however, that the characters used clolepis (1 species), Gochnatia (68 species), Hyalis

to distinguish Richterago are widespread in Gochn- (2 species), lanthopappus (1 species), Nouelia (1

atia or are shared with other genera, such as her- species), Pleiotaxis (ca. 25 species), and the con-

baceous to subshrubby habit (shared among Gochn- troversial Wunderlichia (6 species).

atia sect. Discoseris, Actinoseris, and other such There are several potential diagnostic features in

related genera as Hyalis and lanthopappus)^ leaves Gochnatia and relatives such as the habit, h^af mor-

rosulate to alternate (alternate leaves are present in phology, types of capitulescence, involucre, florets,

most species of Gochnatia), veUcition pinnate (i)re- trichomes, and pappus that have never been stud-

sent in most species of Gochnatia), capitula ho- ied comparatively or in detail. A detailed morpho-

mogamous and discoid (present in most species of logical study of Gochnatia and its associated taxa

Gochnatia) or heterogamous and radiate (present in is needed as a first step to provide a rolnisl base

some species of Actinoseris), as well as pappus fca- for discussion.

tures, i.e., pappus uniseriate, with 25 to 42 bristles, On the basis of morphological evidence, the

MATKUIAI, AND Mf/FHOI^S

united into a fleshy ring (present in species of goals of this study are: (1) to evaluate the circum-

Gochnatia sect. Gochnatia), For these reasons, we scription of Gochnatia and its sections, and (2) to

affirm here the traditional concept oi Gochnatia and group Gochnatia with other genera based on their

Actinoseris (excluding A, corymhosa = lanthopap- similarities.

pus corymbosus) as was established by Cabrera

(1970, 1971).

Some phylogenetic studies relate Gochnatia with

other genera of Mutisieae; for example, Jansen and Herbarium specimens of the studied taxa, i.e..

Palmer (1987) related Gochnatia with Ainsliaea, Actinoseris, Chucoa, Cnicothamnus, Cyclolepis,

Onoseris, and Stifftia, and Karis et al. (2001) relat- Gochnatia (64 of its 68 species), Hyalis, lantho-

ed it with Mutisia and Trixis, However, because of pappus, Nouelia, Pleiotaxis, and Wunderlichia (Ap-

the few taxa sampled in the tribe, these analyses pendix 1), were examined to assess characters used

are not considered here to address relationships at previously to distinguish taxa in this group of gen-

era, and to search for additional characters. Thethe generic level.

In other analyses (Karis et al., 1992; Jansen & data were augmented by literature studies (Fran-
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chrl, 1888; Cahivra, 1^)50, 1951, 1955, 1970, C. palosanlo, 6\ purpusu, G. rolimdifolia^ C. vcr-

1971; JclTn'y, 1967; Harroso & Ma^iilre, 1973; /at- nonloidcs). Aclitioscris, Cnicothawnus, Cyvlolrjns^

(litii, 1975; Satu'Iio, 1997, 2()()(); Rotiue, 1997; Ilyalis, lanthopappus, and in some species of /Vc/o-

Koque & Ilitul, 2001; l{o(]ue iS. Piraiii, 1997, laxis («\fj;.. R exunla, P. huillcnsis), Occasionallv,

2001).

Vegelalive and lloral parts were dissected and

()l)seive<l after boiling in water and slained vvilli 2%

ihe liyi)()d<Minis is diseonlinuoiis (e.g., Godindtia

argcntlna, (7. discolor, G. orhiculaia, G. nimboi).

Leal shape: The leaves are always sinipl** in

safianin. Freehand seelions of leaves were pcM- the la\a und<M- sludy, but show great variation in

formed and these seelions examined to dett^rmine slia|>e, from linear (<» su])orl>ienIar. Most speeies of

the presene<' of hypodermis, and then slained witli Gorht\(itia sect. Gocluidfia and \oiielia have It^aves

safranin. I)rawiii<;s were made by the authors nsin^; ovale lo ovale-elliplie, obtuse to subobtuse al the

a slereomieroseope \^'ild M5 and a mi(*roseope apex; (H-easioiially (tvale leaves are aeule al lh<*

apex (e\g., (/, polyiuorplia, G. rcrnonioides), or cor-I.eil/ SM Lux wilh ihe camera lueida techni(|ue.

Apical aniher a|)p(Midages were described and dale al ihe base (e.g., G. cordala, G, hninuiiniand)

drawn lo include llie portion ranging from llie llie- (Fig. 1 A). MosI of llu- Caribb<\ui sp<n*ies o{ Gochn-

eae apex lo the apex of the stamen. (ttid sect. Gochnalid, Aclinoscris [A. halschbachiL -t.

Descriptive terminology for the Irichomt^s follows poJyniorphd, A. radidta), Chunui, lanthopappus,

Ramayya (19()2). Whenever possible, additional and Wuudcrlichid have obovate lea\es (Fig. IH).

synonytns <»f trich(une terminology were added Elliptic leaves (Fig. IC) are rounded in tlu^ bas*^

(Payne, 1978; FoiU Qucr, 1979; Moreno, 1981; and apex in G. discoidra, atlennale al the bas(* and

Harris & Harris, 1991; MelcaHe *X- Chalk, 1950). ap(^x in G. magna. G. sect, hmcoinerls, Aclinoscris

Some autluMs use ihe term "triehome," whereas (/4. /><>/)/>// \//f/). r///r<*///f///;////.v, and some species of

(»thers apply the tenn "iiair" in ihtMr puliescence Plciotaxis (e.g., P. huillcnsis, R neictonii, P, sclina,

P. sdl)scdpos(i). Gocliddtia sect. Pcnidphorus, G. ar-

gyrcd, Aclinoscris {A. dngiislifolid^ h stcuophylld)^

Gyclolcpis, Hyalis, and most s})ecies of PleioUixis

(e.g.. P. amhigmt, R dccipicns, P. dcicevrci, R li-

ncdrifoUd, P. rogcrsii) have linear leaves (Fig. ID).

Leaf margin: Only the Cariblu^m species of

elassin<'alions. Both terms are cited here follovxing

each author classiricalion.

IJisriTS

Foi • eom[)anson u ilh our results, sections of

Cf>r////r/na with their corresponding species accord- r i ,' ^r r \ r { , r v /•
* ^ * (joc/indfia sect, (wocfuntlia (excepi (,, crdssuo id

uig to Cabrera (1971) are listed in Table 1.

vixKTvriM: ciiAKAcnms

and G. picdrdae) and Chucod have s|)Inose margins

(Fig. IK). In the remaining taxa the leaf margi!i is

predominantly entire* or denticulate (Fig. IF).

Leaf venation: The venation is predoitnnantly

pinnat(% although in laxa such as Gochnatia arc-

herbs. Several species of Gochnatia {v. g.[ G. arho-
'/'">''""' ^' gf>"i"osa, G. mitmdifolia, HyalLs, and

laulhopdppus the leaves are three-veined (acti?iod-

romous).

Ifdhit. 1axa un<l(;r study display f<»ur tvpes of

habit: sriiall trees, shrubs, subshrubs, and penMinial

resccns, G. dccord, G. clliplica, G, ilicifolla, G. mag-
na, G. ohgoccphdld^ G. polosanlo, G. polynwrpha.

(r. spccldhihs. <7. lorliicnsis), Gnicolliamnas, and

Wundcrlichid are small trees. Most species of CAPri i i.ksci-.nck

Gochnalia, Ghucod. Gyclolcpis. and !\'ouclia are

shrubs. GixhfKtlid seel. Hiscoscris, llyolis, and fan-
Ca])ilida are borne singly or 2 or 'I al tlu' end of

thopappus are subshrubs. Aclinoscris a.ul Plciolaxis
*'^^' l>ranches or may be clustered in pscnnloco-

are p<'rennial herbs. C)c!olcpis is the (uilv spinose
'>'^''*"^ pscudoraeemes, or pseudoparncles, m opcm

genus and is aphyllous at maturity. ^ '^ condens<.d <»r gliMuemlose syrmorescences d<-

pending upon the length of the peduncles.

U'dccs. All laxa analyzed ha\e alternalt*, oe- Solitary or few capllula (2 or 3) are sliorl-iMMlun-

easionally rosulale, subsessile to shortly [)eli<»late culate to glomem](»s(^ in Gochnatia sect. Gochnntid,

If^aves. Cnicolhammis, Nouclia, and some species of Wun-

I^af consistency: The leaves are coriaceous or dcrlichia {W. (tzulcnsis, W. crulsiana, W. mirahilis)

subcoriac<M)us, but only some sp(MMes have leaves (Fig. 2A). Tliey are scapiform, long-pedunculate in

wilh an adaxial hyjuxlermis. it is absent in S4)me Gochnatia sujfrulcsccns, some species of .4r/////M7V7.s

sptH'ies of Gochnatia (e.g., G. amplcxifolia, G. arc- (e.g., .4. angustifolia, A. hatschhachii, A. polymor-

(piipcnsis, C;. cardcnasii, C. discoidca, G. folitdosa, pha. A, radiatd), Chucoa, and some species of

6'. glulinosd. G. hvpolcuca, G, inlcrtcxtd. G. magn<t, Pleiohrxis (e.g., R suhscaposa) (Fig. 2R).
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F'igUR' 1. Lcal'^hapt'. —A. Ovatt- (KTl lo ri^lil); (iochnalia rotiintllfolia {Handro 157. LP), C. nunhoi (Ra mho 50003,
S\ C. rvrnonioidcs {Ijyprz iK: Sagastrgni :i'l5l, LP), C, cordala {Scmi/io 6, LP), NoueUa insi^ids {VAbhe Dclavu} 219H,

US). —n. OI)(>val*' (left lo v\^^\\i): Wtindcrlichia cntlsiana (Hiftlir et uL 2615, MO), (lochnatin intrrtrxta [Alain A-I()H(},

NY), (i. fHiucifltKScitlasd {Wilson 7 12H. K), (,. crassifolia (Ekman W2.'l S), lanthopapp\is conmhosus (Pnlnrios & Cuvzzo

2:mU \\\ Artinoseris radiuto {Uatsildnnh 690, LP), CIturoa ilicijolio {htpez Miranda 1090. LP). —C. Kllij.tic (l*^fl lo

righl): Cochnatia discoidca [Hlamhct :i'lt5, LP), C. magna {Crompiist 11277. NY), G. spectabdis {Calrola 32. LP),
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(A) The smallest involucres [(2-)4-((-8) tJirn]

are present in Gochnatia sect. Pentaphorus, (lochn-

Few to several capiliila (more than 4) arranged

in short-peduneulate to glomerulose ()seu(loco-

rymhs are found in Gochnalla arhorescens, G. mag- (did sect. Mofjiilnidslruni (excct)l G. argyrea with

na, G. purpnsii, Gochnatia sect. Leucomcris, Hyalis 9-10 mm), G. hypolciica, (7. microrephahh G, pa-

lancifolia, and Wiinderlichia {W. bahicnsis, W. insig- losanto, G, sniithii, Cyclolcpis, and Hyalis.

nis) (Fig. 2C). Nuttierous capitula arranged in scap- (R) Intermediate involucres (10-18 t»im high)

iform, long-pedunculate pseudocoiymhs are found are present in some species of Gochnatia ((\g., G.

in Gochnatia s<^ct. Discoseris (except G. snjfrutes- arhorescens, G. cordata, G, discoidea, G. ilicijolia,

ccv/.s), Actinoseris (.4. stenophylla), Hyalis argcntea, G. magna, G. patazina, G. purpnsii, G. rrciina, G.

lanthopappus. and Wiinderlichia senaeii (Fig. 21)). rotundifolia, G. vernonioides). Actinoseris, Ghucoa,

Gochnatia svv\. Pentaphorns and Cyclolcpis have and lanthopappjts.

nuMK^rous ca|)itula borne in short-pedunculate to (C) The biggest involucres (20-45 mm) are dis-

glom(Tulose clusters, that are in turn arranged in played by a few Caribbean species of Gochnatia

l(*afy pseudoracemes (Fig. 2E). Pseudoracemes in sect. Gochnatia (e.g., G. conclUi, G. cuhcnsis, G,

compact or glomi-rulose clusters, which lack leaves, clananii, C picardae, G. sagraeana)^ Gnicuthanuiiis,

at the tip of the branches, are characteristic of Noiwlia, Pleiotaxis, and WundcrUchia,

Gochnatia pcdosanto (Fig. 2F). Loose pseudora-

cemes are [^n»senl ordy in some species of Pleio-

taxis (e.g.. P angusterugosa, P. gomhcnsis, P. oxy-

Icpis, P raceniosa) (Fig. 2C).

Numerous capitula arrang(Ml in glomeruh)se

pseudopanicles are present in most species of

Gochnatia sect. Moquiniastnim, in G. cordata, G.

fi The [)hyllari(^s an* airanged

in several imbricate series. The highest num!)er is

(6)7 to 10 series, and this is found in a few ('arib-

bean species of Gochnatia sect. Gochnatia (e.g., G.

cowellii, G, cuhensis, G. picardae, G. rccurva), G,

arhorescens, Cnicolhamnns (Fig. .*^C), Nonclia (Fig.

, "

, ,,
'

• / •• ,r^- \ii^ ci . 1
^^)^ Pleiotaxis (Fig. 3G). and Wundcrlichia (Fig.

hyiioleuca, and G. snulnii (rig. zH). bhorl-i^edun- ..,,x rn . • • . •
i•^'

1
•

I /T-- .^T\ >tv- 1 hree- to six-senale mvouicres occur !n m<»st
culate (Fig. 21) or loose {)seudopanicles (Fig. 2J)

species of Gochnatia (Fig. '?A), and Actinoseris,

INNOI.ICKK

are present \u s!)(H*ies of Gochnatia sect. Mo(na- ... .^. .,„. ^ , . - /t^. ota\ // i- /n-
. ...... i\ Chucoa (rig. ,515), Lycloiepis (rig. M)). Hyalis (rig.

niastnun (G. argcntinci, G. argyrea, respecliv<4y). .,„. , , , .j.. oi\ >- i
' •

^ '^ ^-^ '
.5F), and lanthopappus (rig. .>J). Gochnatia sect.

Lcucomeris and three species ol G. sent. Hcdraio-

phyllnm {G, hypoleuca, G, palosanto, G. smith ii)

Shape. The involucre shape is either oI)long to show a peculiar feature in tluMr invohicn^s. The ca-

campanulatc or turbinate. Oblong to t:ampanulate [titula are 3- to 4-seriate, ]>ul the peduncle bracts

characteristic of most speci("s of extend into the* involucre giving a 7- to 12-seriate

Gochnatia (Fig. 3A), Ghiicoa (Fig. 3B). Cnicoth- condition (Fig. 31).

1involucres are

amnus (Fig. 3C), Cyclolcpis (Fig. 3D), Hyalis (Fig.

3E), Nouclia (Fig. 3F), Pleiotaxis (Fig. 3G), and

Wiinderlichia (Fig. 3H). Turbinate involucres, on

the other hand, occur in a few Caribbean s[)ecies

of Gochnatia sect. Gochnatia (e.g., G. cnhensis, G.

intertexta, G. paucijloscalosa). in some speci(^s o{ G.

sect. Hedraiopliyllum (G. hypoleuca, G. palosanto,

G. smithii) (Fig. 31), G. sujfrutescens, Actinoseris,

and lanthopappus (Fig. 3J).

l^hyllary pubescence and shape. In almost all

the taxa studied the phyllari<\s are d(»rsally pu])es-

ci'iit or subglabrous. HoweviT, Gochnatia st^'t. Leu-

comeris, G. hypoleuca, G. palosanto. G. smithii, and

G. rotnndifolia have dorsal ly glal>rous ph\ llaries

with ciliate margins.

Most genera have linear to oblong or obovate

j)h}llaries with entire margins. Cnicothiunnus has

phvllaries with an apical a|)peiidage rounded or

Size. The involucre size ranges from 2 to 45 rhombic, with lacerate margins (Fig. 3C). an<l Wun-

mmhigh, with three main categories: (2-)1-7(-8) derlichia has phyllaries with scarious, colonnl, and

mm, 10-18 mm, and 20-4.^ nmi higli. oc:casionally limbriate margins (Fig. 3H).

Actinoseris polyphylln (Hatschhach 35304, LP), Cniioduuunus lorentzu (Padaci IIL \P), Pleiotaxis liiulleiisis (Gossweilcr

H)78(l US). —U. Linear (left to right): Corlimitla foliolosa {Cabrera 3451, \A'), G. argyrea {Hatschbavti 957H, \\\

Hyalis lancijolia {Svhlnini 1609H, \\\ Actinoseris anguslifolia [HatsMmch 299H6, bPj, Pleiotaxis rogcr^ii {Rolyn.< t56H.

US), P. deuevrei [de Hitte 2HH, US), Cyelolcpis grnistoides (Rojas 7104. LI*). Leaf margin. —F. Spiiiosp (left to right):

Cluiroa Uicifolid [h^pez Miranda 1090, UP), Gorlnuaia monlarui (Ekman 1H725, S), G. enneantha {Ebnan HI 5498.

S), G. eubensis {Ekman 9632, S), G. inlertexta {Alain A-I680, NY). —F Denticulate lu entire (li^ft to light): C polymorpha

{Pereira 8609 ^K: Pal)st 7984, LP), G. rotundijolia {Handro 157, LP)^ G foliolosa (Cabrera 3451, LP).
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Fi^urr 2. Types of (a[)iliil<'sccn('('. —A. SoIilatT or few capiliila sliorl-|Hvliiiicnlate. —B. Solilary or f(*w (•ai)!!!!^! lo?ig-

pcduticulali* and s(a[Mfonii. —C. PscuJocoi^mbs shuii-pctlmicuiale. —I). l'seu<locorvml)s long-pcdiinculale and scapifonn.

—K. IVcndoraccnirs glomrnilose ami leafy. —F. Pseudoiaeeines a[)i(ally glonicmlo^e. —G. Loose pseudoraeenies. —H.
Psendopaniel<^s gloniemhtse. —T. PseudopanieN^s sliort-peduneulale. —J. Loose pseudopanicles.

PAIi'AK (1991) itnludtMl it in llie '"Strnopadus group."

Cabrera (1971) described Gochndtia as lypieally

Wiitideriu'hui is llu' ordy <;enus in lh(^ gronp epal<'ale, and ordy exei^plinrudly wllli sonu* [)a-

with receptacuhir pabvie. For this reason, Pruski leae, bnl mentioned no species. However, we
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10 mm

10 mm

40 mm.

10 mm. 30 mm 10 mm,

20 mm 10 mm.

10 mm 10 mm.

Figure 3. Involucre. A—II. Olilong to (•anij);inulatp. —A. (lochnatia JhmJmnda {Hats<hharh 43151. NY).

Churoa ilicifolid {hipez Miranda 1090, LP). —C. CnicothafDffus larentzii (Padaci 84, LP). —D. Cyclolepls ^i'nisloldcs

(Tinto 2038. LP). —E. HyalLs lancifoUa (Srhini/u J 6098, W). —F. Nouelia insignis {Maire 2516, NY). —G. Plciolaxis

rogersli {Rolyris 1568, US). —H. Wundedichia rrulsiana (Ratler vt al. 2615, MO). I, J. Turbinale. —I. Covhnaiia

palosanto {Srhrritrr in 1925, LP). —J. lanthopappiis coryndxKsus (Palacios & Cuezzo 2304, LP).

n.OHK'rS

found no evidence of paleae in any species of All (loreLs of the ca{)itula nuiy be liennaj)hrodilic

Gochnatia examined. or female (homogamous ca[)itnla), or the capitula

may have central hermaphroditic florets and mar-

ginal female florets (heterogamous capitnla). These

features are combined as follows:

(A) Coi'ollas isomorpiiic. Plants with discoid and

homogamous capitula made up of hermaphroditic

isomorphic, subdimor})hic, or clearly dimorphic. florets with isomor[)liic tubular corollas are char-

Coro//a morphology and sex arrange-

ment. Corollas in Gochnatia and allies may be
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acleristic ul most species i)( Cocfuuilid (Fig. 1A, H), noscris halsthbathii. A, polyphylla, Cnicolhamnus)

Chiiciui (Kig. 4C), Pleiolaxis (Fig. 40). and Wun-

dcrlicliia (Fig. 4E). Oiil) G. (irgyrca of section Mo-

(luinuislnifn lias isomorphic tul)ul(»se corollas and

!icl(M<)gainous caj)ilula (Sancho, 2{)()()). Veiy occa-

sionally marginal female floicls (with slaminodes)

are found in Chiicod (Cahrera, 1955, and our own

oLservalions).

(R) Corollas suhdimorphic. Such corollas are

present only in Gochnaiia sect. Mix/iil/naslruni (e\-

^epl C. (trgyrra and C ganlnrri) (Fig. 4F) and Cy-

clolcpis (Fig. 4G), Cocluidtia sect. Moquiniastrum

includes monotM'ious, polygamous, and gynodioe-

{V\^. 4H. I).

Number oJJIorets per capiluliuu, The iiumhtM' of

IlonMs per caj)ilulum ranges from 1 to 300. A few

speci**s of Cochruitia {C. rrassifoli(L G. magna, G.

recurra, G. rotiuidijoliay G. sagraeana) and most

species of Arfiiioseris^ Cnicolhamnus, aiid Wur^der-

lichia have 50 to 300 florets per capitulum. Some

s[)ecies ol Gochnatia (e.g.. G. amplexljalia, G. ho~

liviana^ G. conlala, G. cowcUii^ G. patazina, G, ver~

nonioidcs)^ some species of Aclinoscris (e.g.. A.

hatsehhachii, A. reroluta), lantliopappus^ and None-

lia have capitula with 30 to 50 florets. Some spe-
cious plants (Sancho, 2000). Polvgamous and gvn- . c n i r { n • -r- i^ ^

.
. . .

<^*i^^ '*' uochnatia (e.g.. u. arrfpnpcfi.si.s. ij. varden-
oihoecious s])ecies have disciform capitula madt

asii, G. ilicifolia, G, purpusii)^ G, sect.
up of suhdimorphic corollas, i.e., central hermaph- if • • , ' /->/

i /^ / / • i i ,
' \ ' ' * lyjotpiuiKistrum^ Lnucoa, anti Lycloicpis nave / to

rodilic llorels with luhular aclinomornhic con)llas 00 n . *. 1 1 * r
* 30 llorels ptM capitulum, whereas some species 01

aiKl coiU-cl lolx-8 (Kig. 4F,), and (.iiler, female florets CochuHia (e.g.. G. hypolcuca, G. smithii), G. seels.

VMlI. iMl.iilar sul.zygot.H.ii.l.ie <-.m.llas and erect ..r
l^,,,,,,,,,,^;, „,„] Penlaphorus. a few Caribbean spe-

eoiled I(.l)es of .]iff<M-enl lengths (Fig. 4F,). In the ^j^^ ^f q ^p^, Gochnatia (e.g., G. cahicohi, G. cuh-
gynodioecious gcums Cyclolcpls \W female florets

g,^^,-^.^ q. gomezii, G. oUganlha\ and Ilyalis have
have tnbnlar-niiform corollas (Fig. 4GJ, and the capitula with 4 to 6 flon-ts.

Iiermapluoditie llorels have tubular corollas (Fig.

4GJ.

(C) Corollas dimorphic. Plants with radiate, ho- predonunanlly yellow or cream. Tn some species

(e.g., G. rotuiulijolid, G. decora, G. spcctabilis, G.

maphroditic llorels, with outer bilabiate or subbi- foUolosa) they are white and/or lilac. Tn others (e.g..

Corolla color. The coiollas In Gochnatia are

mogamous capitula comprising dimorphic, her-

labiate and cenliul tubular corollas, are present in
G. roirrllii, G. Ilicijolia, G. inlcrtexta, G. manlucn-

som(> species of Aclinoscris (e.g., A. polyphylla, A. '^'' ^'- ''"gracaua) they are orange. The corollas are

rcrolula. A. slcnoph\lla) (Fig. 411). Cnicolhamnus ^^''''*'-
P'""^-

'>''
1»"I>'<' i" Aclinoscris^ In Cnicolh-

(Fig. U), Ilyalis (Fig. 4J), and A'ouclia (Fig. 4F). '"'"'"' '''*">' ^""<' "'-^"it^i'; "• Chucoa and Cyclolcpis,

IMants with helerogamous capitula and the type <.f
y«l'*'^^= '" ^h'^l^^ 'i'^'^^; i" ^ouclia white; in Plcio-

dimorphic corollas previously m.-ntioned are foun<l
'«-^''^'

•'^'^P '*'•''
l''""^' ^'''^^' '"" *''"^^""; '" Wumlcr-

in fanthopappus (Fig. 4K) and some species oi Ac- ^''''''[ ^\'''"'
^1'

>^'"'»;^-
^^'"//"f

W" «[i<>^v^ ^vhite

tinosrris (e.g., A, armaria, A. hatscldxiihil, A, ra-

diala); the outer Hinels are female and llu* central

florets luMiuaphrodilic. rhesp truly <hmorphi(

rollas are absent in Gochnatia.

marginal corollas and purple disc eontllas.

' co- AN'IIIKKS

As well as most species o( th<^ Irihe Mutisieae,
Tl may he nole.l that tubular, deeply h.bed .-..-

^,„ ,|,^ ,^,^^, j,, j|,j^ ^j,,^,^ ,,^,^.^ .,„ .,j,j^..,, ^„„,,,,^

rollas wilh coiled lohes (rt^aching up to 2/3 of the

corolla) ai"c present in mosi species of Gochnaiia

(Fig. 4A), and in Adinoseris, Chucoa (Fig. IC), Cni-

cothamnus. Cyclolcpis. Il)alis, lanihopappus, Nouc-

lia, and Plciota.xis (Fig. 4D). Tuhular, ven deeply

hihtMl corollas with straight lobes (more than %the

length of the corolla, almost n^ichitig th<' bas<^) nvc

present in most Caribbean species of Gochnaiia appendages (Fig. 5A), anther ai>pendages in (7or^;?-

sect. Gochnatia (e.g., G, ctdcicola, G. cid)cnsis^ G,

gomezii, G. oligantha) (Fig. 4B). Uilabiati^ corollas

appendage and basal tails. The apical appendage

can Ix' viewed as an adaptation to j>rotect the pollen

in the anther tube from moisture and insect pred-

ators until the stigma and style push u|)ward

through it for jK>llen presenlallon (Sinessy el al.,

1990).

With the e\c(*plion a{ Chucoa, wilh acute anther

r

have an external 3-d<Milate lip and an internal 2-

elefl lip (3 + 2 arrangement, e.g., Aclinoscris rcro-

alia and related taxa have usually been described

as a[)iculale. Plciohtxis differs in its thickened and

bulbous apical appendage (Fig. 5B),

Analysis of this feature in all the genera under

lata, Ilyalis, lanthopappus, Nouclia) (Fig. 4.1-L), study rt^vealed buth<'r variation in its shape that is

and subbilabiat<* corollas ha\e an external 3-dtMi- particularly useful in grouping species within

(ale and one enlire, iul<'r-nal lip (3 + 1, e.g., Acli- Gocluuilia. The appendage can be short (aniliers
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Figure 4. A-E. Isomorphic rorolla. —A. Gochnatia magna [Cronquist 1 1277. NY). —B. (k paucijiosculosa (Rggers

3866. K). —C. Cluicoa ilicifolia {Lopez Miranda 1090. \P)^ —0. Pleiofaxis dewevrei {de HiUe 288. US). —E. Witn-

derlichia mirabilis {Marti/ielli & Sliills 999, NY). F, G. Suhdiniorpliic corolla, —V. Gochnatia polynwrpha {Hashimoto

624. LP): F,, disc corolla, F2, marginal corolla. —C. Cydolepis gcnisloides {Cabrera 3782, LP): G^, marginal corolla,

G^, disc corolla. H-L. Dimorphic corolla. —H. Artinosrris poiyphylhi {Hatschhach 35304, LP): H^ disc corolla, H^,

marginal corolla. —L Cnicothamnus lorentzii {Cabrera el al. 22576, LP): I,, marginal corolla, I^, disc corolla. ^J.
Hyalis lancifolia {Sehinini 16098, LP): J,, marginal corolla. J^, disc corolla. —K. lanthopappiis corymhosus {Palacios

& Cuezzo 2304, LP): K,, marginal corolla, K^, disc corolla. —L. Nouelia Inslgnis (Maire 2516, NY): L,, maiginal corolla,

L,, disc corolla.
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1>ii11hhis: I'li'ioiaxU exiniia (l\t>!\iis 1836, US). C-F. Caudate aiilluM- a|>|uMi(lage.

B. Aj)i<uilate

—C. CjiH'hntitin sfcl. Coclifidtiii sensii

Calircra (from It-fl to right): Gochnatia tardenasu [Cordo & Ferrer 88-B-I7, SI), G rouvUii (Brilton & Couell 10183,
NY), a. rurriJJara {Jen^z et al. t^lJii \.V). (I. lUcifoUa {Small c^- Curler 8526, K), G. monlana (Ekmau 18725. S), G,

panifolia (Shafer 2938. N^), C. patazina {h)pez ^' Sngastegui 3409, I.P), G. revurva {IahUi 20916, W). —D. Aetinoseris
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apic-ulal^^) Lo very long (antlu^rs apically caudate). Si'iLE

In addition, it can abruptly terminate in a sharp

point, or gradually taper ahove into an attenuate Most taxa have smooth styles except for Wunder-

]j_ lichia (Fig. 6A) and Chitcoa (Fig. 6B) with dorsally

papillose styles, i.e., with the two branclu's (round-

(1) Apically caudate (Fig. 5C-E): in most spe- ^*' ^"^' ^''^^"^ ^^ *J>^ '4*^^^ respectively) covered hy

point. 11ie following three combinations were o

servec 1:

cies of Gochnatia sect. Gochnatia (except (j.

boliriana, G huchii, C niicrocephala, G. torlucnsls.

short sweeping hairs, and Plciotaxis (Fig. 6C) with

a subapical crown of short hairs. All species of

and G, vemonioides with abruptly a{)iculate apices) C.ochnatia (Fig. 6D, F), Actinoseris (Fig. 6F), Cni-

(Fig. 5(;), Actinoseris (Fig. 5D), and Cnicothamnus ^othanmas (Fig. 6G), Cyclolepis (Fig. 611), llyalis

(Fig. 5E). (^ 'g- ^D' Idnthopappns (Fig. 6J), and Nouclia (Fig.

(2) Attenuate apiculate (Fig. 5G): in Gochnatia ^^K) have smooth, apically rounded styles. Most

sect. lA'ucomcris, G. hypolcuca, G. palosanto, G.

magna. an<l G. rotundijolia.

have the inner surface of the branches covered by

stigmatic papillae prolonged into the outer surface

(3) Abniptly apiculate (Fig. 5J-L): in Gochnatia <*f ^l»e ^^yl^ constituting a ridge of cells, which is

sect. Discoseris, sect. Motpuniastruni (short apj)en(l-

age in G. argentina, G. densicephida, and G, Jlori-

bunda), and sect. Pentaphorus, Gochnatia arhotcs- TUicilOMES

cens, G. cordata^ G. purpiLsii (Fig. .SJ), Nouelia (Fig.

less evident in Cnicothamnus,

5K), and Wunderlichia (ver}' short) (Fig. 5F). Ijcaf pubescence. Excluding some species such

Although useful in distinguishing taxa, some ^»^ Gochnatia rotundijolia, Actinoseris hatschbachii,

overlap exists between these broad categories such ^ stenophylla, and Hyalis lancifolia, which have

as between apically caudate-attenuate (e.g., latilho- glabrous leaves, al hvist when mature, there are five

pappus. Fig. 5F), attenuate-abruptly apiculate (e.g., different types of trichomes in Gochfuitia and its

Cyclolepis, Fig. 5H; Hyalis, Fig. 51), and abruptly relatives.

apic'ulate-caudale (e.g., G velulina, F'ig. 5J). (I) Oblique septate flagellate hairs: one or two

Anther tails are free and can be smooth or la- foot c*ells, one- or more-celled stalks or stipes, and

ciniate. They are smooth in the Caribbean sptx'ies unicellular, very long, flagellate, tubular heads (Fig.

o[ Gochnatia sect. Gochnatia (except G attenuala, 7A). This Irichome type is present in most species

G ilicifolia, and G microcephala), some species of <»f Gochnatia, Chucoa, Cnicothamnus, Plciotaxis,

Gochfuitia sect. Mo(pdniaslruni (e.g., G. barrosii, G.

densicephala, G. floribunda, G. paniculata)^ some

and Wunderlichia.

(2) Two-armed hairs (or T-shaped, malj)ighia-

species of Gochnatia sect, lledraiophyllum (e.g., G ceous, anvil, dolabriform hairs): one or two foot

arborescens, G. magna, G. purpnsii)^ Chucoa, Cni- cells, uniseriate, generally two- to more-celled

cothamnus, and Wunderlichia. The tails are lacini- stalks, and unicellular heads. The apical ce

ate, at Ic^ast in one side, in most species of Gochn- which constitutes the head, initially assumt^s the

alia (e.g., G sect. Discoseris, G sect. Ijeucomeris, shape of a hanuner and later becomes T-shapetl by

the South American species of G. sect. Gochnatia, further outgrowth of the two ends (Fig. 7B, C). This

and G. glutinosa), and in Actinoseris, Cyclolepis, trichome type is present in Gochnatia sect. Moqui-

Hyalis, lanthopappus, Nouelia, and Plciotaxis. niastrum (Fig. 7B) and G. cordata, Cyclolepis (Fig.

radiata {fhitsihhach 690, bP), —E. Cnicothamnus lon'nlzii (Ruiz h'al 14162, bP). —F. huUhopappus rorrnihosfis

{P(d(Uios & Ciiezzo 2304, LP). —(i— I. AUeiiuate-a[)i(nlatr aritlier appendage, (t,, Gochnatia sect. Leuconieris sensu

Cahrera (froni left to right): Gochnatia decora {Maung M}(i 3309, LP), C. spectabilis {Calrola 32, LP). G2, G. hypolcuca

(Gonzdh'z Qidntero 3215, LP), G. palosanto (Schrcdcr in P>2.'S, Li*j, G. magna {Fernandez 3666, NY), (r. rotundijolia

{Jf>ly 596. LP), —̂H. Cyclolepis genistoides {Correa 3172 & Nicora. LP). —L Hyalis lanrifolia {Cabrera 4083, W). —
J—L. Al)ru|)lly a|)iculate anilier n]>perHlage. Jj, Gochnatia svvi. Discoseris sensu Cahrera (from left to right): Cochn</tia

amplvxijolia {llatschbach 35312, LP), G. discoidea {Blanchet 3345, LP). J2, Cocluuitia sect. Moquiniastrani sensu

Cahrera (froni left lo right): G. argyrea {llatschbach 9578, LP), C. dcnsicephahi (Shcpcrd 5771 et al., DEC), C. hau-

maniana (FJojas, herb. Hassh'r 9752, LP), G. oligorephala {Hhuuhrt 3288, LS), C. orbicidata (Rrade 5523, LS), C
panicuhUa {Gardner 4810. US), G polymorpha [Glaziou in l(»76, LP), G. velulina (Smith tt Klein 14885, LP), G.

vernonioides {Ldpez et al. 4364, LP). J^, Gochnatia sect. PciUaphoriis sensu Cahrera (from left to right): G. foliolosa

{Cabrera 3451, LP), G glutinosa {King 183, LP). J^ (from left to right): C. arborescens (Johnston 4023, LP), G. eordala

(Rambo 545, LP), G. purpusii (Purpus 4248, NY). —K. Mouelia insignis (Maire 2516, NY). —L. Wunderlichia azulensis

{Hartey et al. 25209, MO) (very shortly apiculate).
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Kiji;iin' 6. Styl«' Itrniiclirs. A—C Pj|>ill(ts(' slylc Urariclu^s. —A. Wnn/lcrlichid azulciisls (lla/lry el <il. 25209, MO).

li. C}\m(Hi iliiijolia {l/ipcz Ifintndd 1090, LP). —C. Plcioiaxis cxinna {RoImls 1836, US). D-K. Snioolli slylc braiu'li-

—I). CiH-htnitiii iliMoidva (Hhuuhel 3315, LP). —E. G, canhita (Ramho 545, LP). —F. Artinoseris auf^ustijolia

{llatsihbach 2H756, LI*). —(i. Cimolhamnns lorcntzii (Ruiz Leal 1 1162, l.V). —IL Cyclolvpis gruistioidrs {Zardini &
Kiesling III, LP). —L ffyalis (irgcntea {Ruiz h'al 37(H, LP). —J. fcinthopaj)pns roryrtihosiis {l\il(trios di Citezzo 230 4,

T.P). _K. Nourlia insignis {Mairr 2516, NV).

7C), and flyalls (Ugentra, In ISouclid one end of d»e wid('sprt:ad in all die laxa sluditMl, and especially

apical cell is v(*ry short in spcci(*s of Coclinatia sect. Pentuphorus (i.e.,

('?) Three- lu .^-arnRHJ hairs (or 3- to fi-hrani'hed, Gochnatia Joliolosa, G. gliilinosa) where ihey cover

sttdlate hairs sensu Cahn^ra. 1071): siniilar lo the almost the entire surface of the leaf, with the fla-

2-arnied hairs, hul ihe apical cell has 3 lo 5 gellatt^ hairs reslrictetl lo the inarf2;ins.

hranches (FI^. 71)). The apical cell docs not ilivide

aiul thus the head n'mains one-celled. This type is

found onl) in Gocluialia burrosii and 6\ rushyiitia

of section MoqiiiniasfruftL

Achenial pubescence. Clahrous or slij;htly pa-

pillose achenes occur in Chucixu In a few species

of Pleioldxis (e.j;., P, decipictus, P, hiiillensis, P. li-

(1) Mnllisloried T-shaped hairs: siniilai" lo ihe neanjolia, P welwitschii). and Wunderltchia (e.g..

2-anntHl hairs, but furlluM |)erlclinal divisions lake W. Ixiliiensis, W. crulsidnd, W. insignis, W, senarl).

Ihe reniaijiing laxa have villose achenes. Threeplace in th<* apical c<dl. Lhe head is llms conipris(Ml

of 3 or 4 one-celled layers, all oriented transver- types of achenial Irichonu^s were found: Duplex or

sally and parallel, hut of diflerenl l<Migths (Fig. 7E). l^in liairs, leaf-like hairs (2-anned, ohliciue-septale

This type* of Irichome, not very common in Ast(^r- flagellate), and glandular hairs.

ac(*a*\ has hetMi re|)orletl in the tribe Senecioneae (1) Duj>lex or twin hairs: Twin hairs are the

(Robinson, 19H0). fdntliojxippiis is \hc ordy getuis common type in Asleraceae, comprised of two Iri-

with this type o( trichome.

(S) Hiseriale glandular hairs: i'omprised o( 2

angular or rectangular basal cells, (uie sonu^linu^s

reduced, and I wo cylindrical or elliptical hair

rows of cells in the body, with two to many cells in cells, ecjual or subequal in length, generally in

each row, enclosed by a [xMsislcnl or collapsed cu- contact up lo their lips (Ib'ss, 1938; Freire t^ Ka-

ticular vesicle (Fig. 7F, C). Clandular hairs are linas. 1995) (Fig. 7H, 1). All the laxa studied, in-
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Figure 7. IVichomes. A-G. Kcaf hairs. —A. OhliqiK^ s(^|)lal(' flagellate hair: Gochnatia larfucnsis [Ekman fl-3553.

S). R, C 2-arme<l hair. —B. Cochnalia poly/norplut {Pedersen fi5H7. I.P). —C. Cyclolepis ^enistoiflcs {Correa 3172 &
Nicora, LI'). —D. 3- to 5-anTied hair: (iacluKilla barrosii {[[atschlxuh 16943, LP). —E. Mullislorled T-shaped hair:

lanlhafHipfHi^i ior\nibosus [PaUuios & Ciiezzo 2304, LP). F, (/. IJiseriale glandular hairs. —F. Gochnatia discoidca

[Blauclu't 3345, LP). —G. Gochnatia glulinosa (Fabris 1343, LP). Il-L. Achenial liairs. M-K. I)u[)le\ liairs: lt//n^/<T-

Uchia azulcnsis [Harley et aL 25209, MO). H-L Duplex hairs with one of the hair cells shorte'r. —J. Septate duplex

hair. —K. nu|)le\ hair with oulv one hair cell. —L. Ga])itale glandular hiseriale hair: (Cochnalia caiccHii {Biilton &
Cowell I0IH3. ^Y).

eluding most species of Gocluiatia, have achenes similar lo those on the leaves (Fig. 7I\ G) and are

witli twin hairs, usually very long and filiform. In very \vid(*spr<»ad in the group under stuily, occur-

some eases twin hairs have one hair cell very short ritig with the other types. A modihcatio!! (»f ih*^ typ-

(e.g., Gocluuitia purpusii, G. recurra, G, tortuensis, ical hiseriale glandular hair with a \ery enlargeil

Cyclolepis, Wiinderlichia azulcnsis, W. mi mini is) head, i.e., capitate glandular hair (Metcalfe <!i

(Fig. 71), they are septate^ (t'-g-. Gochnatia hatsch- Chalk, 1950) (Fig. 7L), was foinid in the Carihhean

hacliii. G. oligocephala, Hyalis, Plciolaxis cxiniiaj sjx'cies ol Gochnatia sect. Gochnatia.

Wunderlichia azulensis, W, tuirahilis) (Fig. 7J), or

have only one hair cell {Wunderlichia azulensis)

(Fig. 7K).

PAIMIIS

(2) Leaf-like hairs: Two-armed liairs in the

achenes similar in morpholt)gy to the leal hairs, as

d(*scril)(nl above, were found in Gochnatia orbicu-

lala, Otdy a few species of Gochnatia (e.g., G. cuh-

ensis. (7. magna, G, ramhoi) have ohlicjue-septale

flagellate hairs.

(3) Achenial hiseriate glandular hairs: 'iliese are

In all taxa anal)zed the pap|)its is comprised of

rigid and >cabrid bristles, llouever, there is inter-

esting variation in bristle h^iglh and width, modi-

fications of the lateral cells at the apex of the bris-

tles, and in the number of serie^s of the bristles.

Five pappus types w^ere found.

Typ e A, All the bristles have the same length
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Fimirr 8. Pai>|nis. G<*n<Tal aspect (on the left) and detail ol hristle apex (on the right). —A. \)[>e A: Ctx linatia reciina

{[jt'dn 20946, IP). —̂R. T\|m' B: CorJiiiulia decora (Mdung Myn .>.W9. LP). —C TyjH* C: (rif<hnali(i corddta [Serrano 6, I.P).

-—D. I'}[H' D; Qxh/uilid f:;luUnosa (Fabris L'il^i. LP). —E. Ty|X' F.: Wniidrrliiliia mirahilLs {Inn'n ct al. 991. i, ?s\).

and width (Fig. BA). 'Hiis is present in tht* (]a- Type B. All the bristles have the same width,

libbean species ol Cocluialia seel. GochniilLu but about half are sliorter than the olliers (F'ig. 8B).

(exeepi C. cuhrnsis, C, oligdnllm, G, sagraeana, This type is present in Cochnatia seet. Ijcucomeris,

C. tortuensis), C, sect. IJiscoseris, and Actinoscris. the South American species of section Cochnatia,
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most species of section Ucdraiophyllnm, and Chu- L,) present in the taxa studied slunv llie great var-

coa, Hyalis, and NoucVul

Type C. All the bristles have the sanu^ width,

half of them are shorter, and the longest are plu-

mose at the apex (Fig. 8C). This pappus is present

in Gochnalid cordala, (J. sect. Moquiniaslriinu and

laruhopuppus.

iation of this character in Mutisiea(\ CahnTa (1961,

1977) characterized Cochnatiinae and Harnailcsi-

inae (the latter subtrihe currently conslilutcs ihe

subfamily Barnadesioideae; Bremer & Jansen,

1992) in the first com|)rehensive key to subtribes
-J- •^'

of Mutisieae by having more or less actinomor|)Iiic,

deeply 5-lobed disc corollas, widi etjual or unequal

Type I), Half of the bristles arc long and rela- segments, but never truly bilabiate, and bilabiate

tively wide and flat (somewhat paleaceous) and the <^*i' subligulate ray corollas. The Mutisiinat^ and Nas-

other half are short and thin (Fig. 81)). Tliis type is sauviinae, on the other hand, have clearly bilabiate

present in Cochnalia sect. Penlaphorus and some (the disc florets exceptionally actinotnorj)hic) or lig-

species of Pleioiaxis (e.g., P. dewevrei^ P. eximid, P.

piilcherrinui), all with the long bristles acute at the

ulate disc and ray florets. Accordin*^ U) diis kr\ all

the taxa studied, although variable in (heir corollas.

apex, and in Cidcothnmtms, wliich has the long would correspond to the subliibc Cochnaliinae

bristles clavatt* at ihe apex. (sensu Cabrera, 1977). Odier audiors (e.g., Robin-

son, 1991; Bremer, 1994) regard the distinction be-
Type E, Half of the bristles arc long and rela- j,,^^,^ Cochnaliinae and Mutisiinac bas(Ml only on

tively wi(le ami flat (sorru-what paleaceous) and hal^ ^1^^ actinomorphic versus bilabiate disc (lon^ts, to

be artificial and recognize only Mulisiinae sensu
are plumose al die apex (Fig. 8F). This kind of

j^^^^^

are short and thin; all arc scabrid, but ihc longei

pappus is found in Cyclolcpis, some spec-ies of

Pleioiaxis (e.g.. P. huillersii^ P, rogersii). and W'lin-

derliehid.

Apiculate anther appendages have bctm strongly

considered to be an advanced characler within Mu-
tisieae (Cal)rera, 1977; Hansen, 1991; Karis et al..

The type A pappus. I.e., with all the brisUes of ^992: Bremer, 1991). The shape of the and.cr ap-
the same lengdi. is 1 -seriate with 30 to 10 bristles.

Types B-E, i.e., with the bristles of difftMcnl length,

are 2- l<t 3-scriale with more than 50 bristh^s.

Discussion

CHAKACrKK \ W.VV.

pendage, i.e., caudate, attenuate, and abnipdy

apiculate (Fig. 5C-L), led to distinction within

Goclifidtid and also among genera. Indeed. Cochn-

alia can be associated with Actinoseri.s, Crucolh-

amniis, Cyclolepis, Hyalis, I(u\lhop<ippns^ ISoueJia,

and Witnderlichia by the common possessicfti of (lal

(not l)ull)ous), a})iculatc anlluT a[»pcndages. Clnicoa

Some characteis such as habit, mosi leaf fea- and Pleioiaxis (Fig. 5A, B), based o!i their acuity

lures, and pappus vaiy within Cochnalia. Other and bulbous anther appendage^s, respectively, are

characters, although constant and common to all very different. The current tribal position u{ Pleio-

species of Cochnalia, are nol exclusive to i(. such

as multiseriate involucres, tailed anthers with a|)ic- laxis as forming [)arl of a mutisiean "'Dicoma-

ulate anther appendagt^s, and smooth style branch- grou[)" (Bremer, 1994; Ortiz, 2()()(); Orii/, &
es. Table 2 shows this and the main tuorplntlogical Coutinho, 2001). According to Hansen (1991), this

characters that allow the genera associated with group of genera (including /Vc/<;/aALs) sluudd 1

Cochnalia to be dislinguisluHl. Some of the char- eluded from Mutisieae by h^atures of sivie braneh-

taxis is controversial. Some aulluus regaid Pleio-

)c ex-

acters studied merit a brief discussion.

The involucre oi Cochnalia. resembling a spruce

es, anthers, and pollen type.

Smooth styles are revealed as anotluu" infnrma-

cone, suggested by Hansen (1991) as a distinguish- tive feature in this group of taxa, alth(»ugli the value

ing character for the group of Cochnalia and its of this cliaracter is controversial. Some audiois

associated g<Miera. also occurs in other Mutisiea*^ (Bremer. 1987) consider die glabrous sl\]<'s lo ]ye

such as Aphyllocladus, Dinoseris, Uyidoseris. and plesiomorphic within Asteraceac (although the Lob-

Slenopadus, which are nol veiy closely related lo ellaceae. characterized by hairy style branches,

Cochnalia. We do nol iherefitre consider ihal this were used as an oulgroup), whi!(^ others (Slu<*ssv et

feature has diagnostic value. al., 1996) postulate the smooUi condition lo be de-

Corolla morj>hology has bt^en used as a key di- rived with Calyceraceae as the oulgroup. At pn^sent

agnostic character in Mutisieae. The tubulai" acli- the hypolhc^sis that Calyceraceae are the sister

nomorphic (Fig. 4A-F), tubular-filiform (Fig. 4G,), group of Asteraceae (e.g., Albach et al., 2001: Ur-

tubular subzygomorphic (Fig. 4FJ, subbilabiate tubey & Siuessy, 2001) is widely aeeept<Ml. Since

(Fig. 411^, 1,), and bilabiate corollas (Fig. 4J,, K^, the style branclies in Calyceraceae are papillose
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(TIansrn, 1992, and our own observations) the sect. Gochnatia, sect. HcdraiophyUum, and sect.

snioolli style branclies in Asteraceae l^econic an ad-

vanced character for th*^ faniilv.

Leucomeris, are redefined resnllin^ in the estahlish-

nienl of five sections: sect. Aruislraphioides, sect.

The niuhistoried T-shaped hair (Fig. 7E), the 2-, Glomcnila, sect, Gochnatia, sect. Leucomeris, and

and .'5- to 5-arnied hairs (Fig. 7B-D), tlie capitate sect. Kolnndijolia,

gUnidiilar achenial hair (Fig. 7L), and the [)aj)pus Cabrera (1971) estabUshcd two groups in his key

tyj)t^s estabbshed here (Fig. 8) are revealed as new to section (rochnatia, the "South American species''

diagnostic characters. In fact: (1) th(^ niuhistoried and the ''Caribbean species." Species of this src-

T-shapcd hair is exclusive to lanthopappus and be- tion liave some characters in c<trnmon, sucli as sol-

conies another cliaracter to distinguish it: (2) the ilary or 2 ti> 3 capitula and caudate anther ap-

2-arm(Ml hairs are present in Gochnatia cordalci, G, pendagcs, but otiier characters suggest that it

sect. MiHpdniastruni, Cyclolepis, Hyalis, and None- should be separated into two sections: seel. An(ts-

lia\ (3) the 3- to S-arnuMl hairs are exehisive to traphioides and sect. Gochnatia, The Caribbean

some species oi Gochnatia sect. Mo(pdniastriun\ (4) spec:ics form the new section Anastraphioides elear-

the capitate glandular achenial hairs, with a very ly diflcrenliated by spiny leaf margins (Fig. IE),

enlargi^d head, distinguish most of the Caribbean cor(»llas \cry deeply 5-lobed (Fig. 4B), and j)appus

species of Gochiuitia sect. Gochnatia: and (5) \n\\^- type A (Fig. 8A). The South American species, on

pus types A, B, C, n are present in Gochnatia and the other hand, have predonu'nantly ovate leaves

anow the distinction of sections within the genus11 with entire margins (Fig. lA, F), corollas deeply

(see below), while type E is present only in Gyclo- S-lobed, and pappus type B (Fig. 8B), and corre-

Icpis, Plciotaxis, and Wiinderlichia.

Cntci Msciiii'TioN OK GoatXATiA AMI) Ti's Si:<:'ri()MS

Our moiphological analysis confirms that Gochn-

spond to section Gochnatia,

The species Gochnatia rotiindiJ<dia, incliide<l by

Cabrera in section Gochnatia, has characters that

show a departure from the <»ther sections of llu' ge-

nus such as glabrous and 3-veined leaves, white

atia has no single exclusive feature thai distin- corollas, and anther appendag(^s attenuate. Il would

guishes it from related taxa. but it can be delined ai>proach Cabrera's section fx'ucomcris by its phvl-

by a s(^t of characters, i.e., homogamous (rarely lu^t- Iari(^s glabrous with ciliate margins and conspicu-

erogamous) capitula, isomorphic (tubular) to sub- ous parallel veins, but G, rotundifolia lacks the in-

dirnorphic (tubular and tubular subzygom(»rphic) volucre extending into the peduncle tvpieal of this

corollas, apiculale anther appendages, anil smooth section. Consequently, this spcx'ies Is placed in the

st\le branches (Table 2).

Alter analyzing the rnor{:)hological f(\itures of

new, monotypic section RotnndiJoUa.

Gochnatia sect. Hedraiophyllum sensu Cabrera,

Gochnatia, the sections established by Cabrera which was already recogni/(*d by Cabrera (1971) to

(1971) were reviewed and some changes are pro- be artificial, is split off. Ilu'ee species of this sec-

tion, (j. arborescens, C magna, and G. purpnsii, arcposei 1.

raiopliyUutn, G, cordata, was moved to Cabn^as

The distinctiveness of two of the six Cabrera sec- placed in the new section Glomcrafa characterized

tions, sect. Discoseris and sect. Pentaphorns. was by the (exclusive presence of numerous capitula ar-

confirmed and additional characters sup[)orting ranged in glomerulose j)st*udocorymbs (Fig. 2C). As

tluMu were found. For instance, Discoseris has fiaj)- mentioned above, the type species of section Ilcd-

[)us type A and Pentapliorns type D.

Gochnatia cordata, placed by Cabrera in section Gochnatia st^^d. Moqniniastnini. The remaining sjx^-

Hcdraiophyllum, has characters that link it to sec- cies of section Hedraiophyllum, G. hyp<dcnca, G.

tion l/w/?///7/a,s/n//?? such as the 2-armed loliar hairs pidosanto, and G. snuthii, were placed in section

(Fig. 7B), numerous capitula arranged in glomeru- lA'ncomcris largely based on their inv(»lucre with

lose pseudopanicles (Fig. 2H), and pappus typ<^ C glabrous, conspicuously veined phyllaries, ciliolate

(Fig. 8C) and must be included in this section. at the margins, extending Into the peduncle (Fig.

However, it constitutes the type species of s<'clion 31).

HcdraiophyUnm established by Lessing (as a sub- In summary, we propose the following eight sec-

genus) in 1832 and has priority over the name of tions (or the genus Gochnatia: sect. Anastraphioi-

seclion Moqniniasfrum established by Cabrera in des, s(M't. Discoseris, sect. Cdomerata, sect. Gochn-

1971 (with G. polymorpha as the type species). atia, sect. Hedraiojdiyllum, sect. Leuconieris, sect.

Thus, the name Hedraiophyllum is retaine<l in what Penlaphorns, and sect. Rotundifolia. This new in-

was known until now as scciion Mo(piiniast rum. fragcneric classification, with descriptions and a

Tht; remaining three sections sensu Cabrera, key to the sections, is shown in Appendix 2.
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The Gochnatia Complex

The combination of apiculate anther appendages

and smooth style branches is exclusive to Actinos-

eri% Cnicothamnus, Cyclolepis, Gochnatia, Hyalis,

lanthopappus, and Nouelia within Mutisieae. Con-

sequently, these genera are recognized here as the

Gochnatia complex (Fig. 9). Chucoa, Pleiotaxis,

and Wunderlichia, as already mentioned, differ in

their styles and anthers.

Within the Gochnatia complex, the genus most

terminaeion de los g^neros. Revista Mus. Argent. Ci.

Nat., Bernardino Rivadavia Inst. Nae. Invest. Ci. Nat.

Bot. 2: 291-362.

. 1970. Actinoseris, nuevo genero de compiiestas.

BoL Soc. Argent. Bot. 13: 45-52.

. 1971. Revision del genero Gochnat'ui (Coniposi-

tae). Revista Mus. La Plata. Bot. 12(66): 1-160.

. 1974. Tres Compositae nuevas de Minas Gerais

1-4

. 1977. Mutisieae. Systematic review. Pp. 1039-
1066 in V. H. Heywood, J. B. Harhorne & B. E, Turner

(editors), The Biology and Chemistry of the Compositae
2. Academic Press, London.

morphologically similar to Gochnatia is Cyclolcpis. Candolle, A. R de. 1838. Prodromus 7(1): 24. Paris.

This genus shares trichomes 2-armed, subdimorph- Carlquisl, S. 1976. Tribal interrelationships and phyloge-

ic corollas, and gynodioecy with section Hedraio-

phyUiun, which constitutes a [)ivotal group amonS

ny of the Asteraceae. Aliso 8: 465-192.

Font Quer, P. 1979. Diccionario de Botanica. Ed. Labor,

S. A., Barcelona, Espana.
le remannng species o{ Gochnatia and Cyclolcpis, Franchet, M. A. 1888. Les Mutisiacees du Yun-nan. J.

providing a "link" between both genera. Cychdepis, Bot. 5: 65-67.

however, can be distinguished from Gochnatia by F'cire, S. E. & L. Katinas. 1995. Morphology ami ontog-

its leafless, spiny branches, tubular, fdiform female

florets (Fig. 4G,), and {)appus type E (Fig. BE).

The hypothesis that a shrubby habit, large, ho-

eny of the cypsela hairs of Nassauviinae (Asteraceae,

Mutisieae). Pp. 107-143 in D. J. N. Hind, C. Jeffrey &
G. Pope (editors). Advances in Compositae Systematics.

The Roval Botanic Gardens, Kew.
mogamous, and solitary or few capitula, with yellow, Hansen, H. V. 1991. Phylogenetic studies in Compositae

and actinomorphic corollas represent primitive con-

ditions in Asteraceae has been widely discussed

and recognized (Maguire & Wurdack, 1957; Ca-

tribe Mutisieae. Opera Bot. 109: 1-50.

. 1992. Studies in the Calyceraceae with a discus-

sion of its relationship to Compositae. Nordic J. Bot. 12;

63-75.
rlquisl, 1976; Bremer, 1987, 1994; Pruski, 1991; Harris, J. G. & M. W. Harris. 1994. Plant I<l^M.tification

Stuessy et al., 1996). From this point of view, most

species of Gochnatia have a set of plesiomorphic

characters when compared with the remaining gen-

era of the complex. This hypothesis is consistent

Terminology: An Illustrated Glossary. Spring i.ake Puh-
lishing. Spring Lake, Utah,

Hess, R. 1938. Vergleichende Untersuchungen uber die

Zwillingshaare der Kompositen. Bot. Jahrb. Syst. 68:

435-196.
with Cabrera^s (1977) idea that C^K'hnatia is the j^nsen, R. K. & K.-J. Kim. 1996. Implications of chlo-
basal genus in a complex from which the other gen-

era in the sublribe are derived.
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C;. hdrmsii: RK \ZIL. Paraiui: Cianditc, Hatschharh C, intertexta; CUBA. Pinar del Rio: Cajalhjiia. .1/^//// .1

1691!^ (LP). Minas Gorais: Ituilaha, Macedo UAH
(LP). PyVHACiUAY. Aniaiiihay: Pannie Naciorial

Ceno Cora, Sancho H (LP).

G, blanchcda/ia: BRAZIL. Ceara: Serra do Aiari[)('.

Gardiivr I 7.'i5 (K). (ioias: (ilazioii 21663 (G).

C. holiriarur. ROI.IVIA. Santa Cruz: Florida, (Cabrera &
Gatierrez 33804 (LP).

G. Imclm: DOMINICAN HKPUBLIC. Falda ded Morro,

Mont*' Crislo, Jimeiu'z 1398 (LP).

G, calcicola: CUBA. OriniU': Guanlaiuuiio, Eknutn

15764 (S).

G. ('(inlenasii: AHCENTINA. Jiijiiy: rafna, Gordo &: Fer-

rer 88- B- 1 7 (Si).

G. cordala: APv(;LNriNA. Eiilre Rios: KiMlcracion. /i//r-

karl 23169 & Crespo (LP); Santa Ana, Serrano 6

(LP). \m\/A\.. Rio Grande do Sul: Voiio Ale-re,

Ramho 545 (IP).

G. rowellii: (H'BA. Santa Clara: Santa Clara, Bridon <K:

Condi 1 01 83 (NY).

G rnissifoiur. CL'BA. Orienle: Baracoa, Kknian 4023 (S).

G. ciibensis: CL BA. Oriente: Sierra de Nipe, Ek flKlf!

(NY); (^nerelaro, 5 kni SWJalpan, Ferndndez 3666
(NY).

G. mantiicnsis: CUBA. Pmar del Rio: Cuane, Shofer

J 1208 (LP).

G. microcephala: CUBA. Oriente: Boca (inantanaino a

Mantua, Bro. Hioram 4874 (NY).

G. nioUissinur. BRAZIL. Rio Grande do Sul: Malnie 648
(S); pr. Santa Marfa, Malme 1261 (S).

G. montauo: CUBA. F*inar del Rio: Cuane, Fknion

18725 (S).

G. oblnslfidia: CUBA. Orienle: Southern Baracoa region.

Mesa de Prada, U^on 11963 (NY).

G. oligaruha: REPUBLICA DOMINdCANA. Monte Cristi.

N of \ ilia Isabel. Jimenez 3614 (US).

G. oVigoeephida', BRAZIL. Bahia: Serra do Jaeohina,

Blanehet 3288 (US); Rio Branco, Curran 284 (NY),

Salzniann s.n. (G).

f;. orbiculofa: BBAZIL. Sao Paido: Mooca. Brade 5523
(US). Rio Grande do Sul: Guaiha. Sonchn 48 (LP);

4767 (S), 9632 (S). I lo Ja(iuety hills. Tweedle 998 (K).

G eurrijiora: BOLIVIA. Tarija: Larija, Fiehrig 2838 (LP).

ARGENTINA. Jiijuy: Humahiiaea, Meyer 21409
(LP). Salla: La Candelaria, Schreifer 9409 (LP): La

Candehiria. Jerez ef al. 49120 (LP).

G. decora: MVWMAR.Rluuno: Lvveji. Manng Mva 5309
(i^p).

G. densicephala: BRAZIL. Rio de Janeiro: Rfo de Ja-

neiro. Glazion 11072 (K). !\linas Gerais: Poyos i\e

Cahkis. h'oneini 88 (LP); Pico da Bandeira, .S7?e/^-

herd 5771 et aL (UEC).

(i. dtscoidea: BBAZIL. Bahia: Igregia Veiha, Blanchel

3345 (LP).

(j. discolor: BRAZIL. Minas Gerais: Claussen 1301 (NY),

Claiissen in WAO(K).

G. ekmanii: CUBA. Sin, loe., Wright 2875 ((dl).

G. enneanlha: DOMINICAN BEPUBLIC. Cordillera Cen-

tral, Samaria, Lo.s Hailises, Fknuin 11-15498 (S).

G. floribunda: BBAZIL. Minas Gerais: Morro do Frfo,

Gardner 4806 (K); Dianiantina. Halschbach 30192
(US). Distrilo Federal: Brasilia. Hatschbach 43151

,(NV).

G. Joliolosa: CHILE. Santiago: Cerro Henea, Cabrera

G. palosanto: ARGENTINA. Jujuy: San Pedro. C<dn'era

& F(d)ris 21157 (LP). Tueuniau: \'ipos, Traneas,

Venluri 1296 (LP), Schreiler in P>25 (LP).

(r. paniculafa: BRAZIL. Minas Gerais: Massa. Brade

13550 (LP), Gardner 4810 (IS).

G. parrijolia: CUBA. Oriente: Barren Savannas. Sliafer

2938 (NY).

(7. patazina: PEKU. La LilxM-tad: l*ala/ (Mitre Iluaylillas

y Ta\al>atnha. h)pez & Sagdstegm 3109 (LP).

(^. pancijlosculosa: BAHAMASISLANDS. Fortune Is-

land: Fggers 3866 (K); Marihuana Island, 10 mi. W
of Ahraham Bay, Wilson 7428 (K).

G. picardae: II ALfL Massif de la Selle, eroi\-des Ban-

quets, ^or^e of Grande-Bi\ iere de eul-de sae. Fkn\(n)

H-5385 (K).

G. polyniorplia: BRAZIL. Rio de Janeiro: Tijuea, Glaziou

in IHli) (LP). Sao Paulo: Paranaiha do Sul, Hash-

imoto 624 (LP), Ri<> Grande do Snh Fereira 8609
& Fabst 7984 (LP). PARAGUAY.Auiandiay: Sai^-

cho 26. Sancho 32 (LP). San Pedrcn Lima. Pedersen

8587 (LP).

G pubhra: BRAZIL. Sao Paido: Camj){>s de Emas, (Ca-

brera 12311 (LP); Ityrapina. Gehrf 8296 (LP).
3451 (LP). ValiKirais4»: El Quiseo, Mahn 10336 c purpusii: MEXICO. Puehia: Tehuaean. Furpus 4248
(LP). (NY).

G gardneri: BBAZIL. Goyaz: Capella da Passe, Gardner (;^ ramboi: BRAZIL. Santa Catarina: Xanxer^, Rambo
4183 (K).

G glutinosa: \B(;ENTINA. Turunian: Tafi, Fahris 1313

(LP). Meiuh^za: Cerro de La Gloria, King 183 (LP).

G gomezii: CU'BA. Orieiil«r: Region de Moa. Ceri{t Mii-

aflores, Marie-Victorin et al. 21591 {(Al).

G. halschbachii: BRAZIL. Minas Gerais: Jal)olieatulja.->.

Hatschbach 29951 (LI'); Dalas, Hatschbach 30155
(LP).

(j. hanmaniana: BRAZIL. Malo Gross<i do Sul: Ponia

Pora, Merer 18770 (LP). PARA(;UAY. Anuuuhay:

50005 (S). Ri<i Grande do Sid: Palmeira. Rambo
51961 (LP).

G. recurva: CUBA. Orii^ute: entre Moa y Punla Aud<'n.

Leon 20946 (LP).

(r. rotiindijolia: liRAZlL. Sao Paulo: Cajiital, Jabaqnara,

Hafidro 157 (LP); Vila Esperanc^a. ,A>/\ 596 (LP).

G rusbyana: liOLIVIA. Ynngas: Bang 2252 (LP). PERU.
Ciise4> : Alto Uinm hainha, Zanialloa 2015 (LP).

C/'. sagraettiia: (^UBA. Ilahaua: fA'dn 7091 (NY); Vedado,

Abiin 2532 (NY).

Sierra de Afnam])ay. Rojas 6575 (LP). Rojas |herl>. G shaferi: CUBA. Oriente: La Caridad, fj^pez Figueiras

1738 (NY).

C. smilhii: MEXICO. Oaxaea: Cuesta de Covula. Conzatti

4135 (US).

Hassler 9752\ ((i); Est. Los eineo hermanos, Sancho

41 (LP).

G hypoleuca: MEXKX). Hidalgo: Canada del Vaquero,

Cronzdiez Ouintero 3215 (LP). Goalinila: Sierra Gav- G. sordida: 1U{ \ZIL. Parana: Ponta Grossa, Hatschbach
ia. Johnston 7223 (LP).

G. ilicijolia: BAHAMASISLANDS. Andros Island: Cop-

piee. Small ct' Carter 8526 (K).

17422 (LP); Senges, Hatschbach 27167 (K).

G spectabilis: INDIA. IJttar Pradesh: Rajpur. Dehra

Dun District. Galrola 32 (LP).



548 Annals of the

Missouri Botanical Garden

G, fortiii'iisis: IIMTI. lVfM|iiIIr <lu Nord-Oiu'st, Porl-tk^ 2'.

I»aix, Kkman 11-3553 (S).

C. Kirgasii: VVMV. A|mriiiiar: Ahancav. Vargas 16317

C. triulirxt: lU! \/lL. Parana: roiila Crussa, \ ila \tllia.

llalMhhnrh 23117 [\\\ lAipez 4364 (l-P), Smith &
Klvin 14885 (\.V).

C. irmouioidcs: VVMV, Ainazoiias: ('luu-iiapoyas. Tingn,

Fi'trvyra 70^)7 (l-P); <'nln' (lliacliapoyas y 1 j'im(4)arn-

3(2).

Trees or slirul)s; capiluia sliorl-peduiieulate or

sessile 3

Involiieral jiliyllaries dorsally glalirous or

siiliiiiahroiis atul eiliolale at the margins 4

3'. Iruolueral pli)llaries Jursally lunieiilose ami

no! eiliolate al the margins S

1(3). Caiiilula arranged in gh)ineniIose pseudoeti-

rynihs, |)seiidoraeeni('s. or psendopa nicies;

phyllaiies extending into the peduiiel

G. seet. Ijcucomvrisl)a, Liprz et al. 4364 (M*). La LiherUnl: Bolfvar,

Infantvs 1701 (LI'), hiju^z & Sagdstcgui 3351 (IJ*). 4'. Sohtary eapiluhi; phyllaries not extending into

Hvali s

//. argrntra: AiUfKNTlNA. Mriido/a: Tu|)ungato, Rniz

Iral 37i)l {\V).

5(3).

5'.

th<' pe(hinele G. seet. Rolnfi(/iJttli(i

SoMtary ea|)itida or 2 or 3 6

Capitnhi in gloinerulose pseudoeor) nil)S

G. set't. Glomcrata

IL lanrifolia: AHOKNTINA. Chaeo: San Fernando, Cm- 6(5). Leaves spiny; corollas deeply to ver) deeply

hrna 4083 (LP), Sclunini 16098 [VP).

lantlui|Ki|i{uis

()'.

/. corynihosus: AI{<iKNTI[\ A. (lorrieiiles: Paso Trone^n,

*l(i<lo.s & Cuvzzo 2304 (KP).

i (D-

fa

Noiirlia

lohcd C seet. Anastraphiaidrs

Leaves not spin\; c^ontHas dcepl\ lohed

G. sect. Cochnalid

Pappus ly[)e C; plants not glandulose, with 2-,

and 3- to S-armed hairs; gynodioeeious or po-

Kganions dioecious: corollas sidKliniorphic

(isorn(»rphic). 9-1 5(50) G. seel. Ucdraiopliylhun

N. Insif^uis: CHINA. Muirc 2316 (,NY). Yunnan: /" Abhc 7'. I\.|.|k.. Im-c D: planl.s pla.Hlulo.sc; inon.H.cious;

IMara) 219H (L'S), lioch 1 1711 (US).

Plt'i«»la\is

/: (Icwrrrri: DKMOCMATIC,l{KIH'RI,TC OF CONGO.Lii-

kulu. ,!< Uillr 2,'m (US).

/'. eximia: DKMOCKATICUKIU I5I.IC OF C()N(;().

Tsliiriloiii^u.' (limit K.ilaiij^a), Rol)ns UVAh (US).

ZIMIJAIJW K. 20 km dr Matiji.iia. Larninns 2274.y

(US).

P. lutillctLsis: ANGOLA, llnila. 11 ampal a. GiKSsucilcr

10780 (US).

P. pull hen una: AN(i()LA. Distr. do Cuan/.a Sul, Seles,

Gosstrrilcr 9367 (PS).

/'. rogrrsii: ZAIPK^DKMOCKAUG RKIH ULIG OF
CONGO.Klisahetlnille, Rolyns 1568 (US).

V^uiuh'rlieliia

IK azuh-nsis: PKA/IL. Miiias Gerais: Pt^lra \/.u\, Harlry

H al. 25209 (\10),

IL crnlsiana: PRAZIL. (ioisis: Cluipada dos \eadeiros.

Raltrr et al 2615 (MO).

minihilis: lUTX/lL. (foias: Serra tlo Cristais, Incin ctW,

al. 9913 (NY); about 52 km W of Aho Paraiso. Mar-

unrlll i^' Snuts W*> (NY).

AerKNDix 2.

New infragencric classiiicatittn of Crochnatia

KV.y I'd II ti: sl:(:ll(^^s or cocfiwnx

1. Pappus t\[)e A (all bristles are thin and ha\e

the same length and width) and/or paf)pus lypi*

H (all bristles are thin anil have tlie same w i(hh.

but about half arc short<'r)

1'. Pap|)Us l)pe C (all bristh^s are thin and ha\e

the same width, half of tlicin are shorter, and

the longer are plumos4' at the apex) or f)af)|>ns

t\pe (half of the bristles arc litng and wide.

and the other hall are short and thin) 7

2(1). Subsluubs; capllula solitary, very !ong-[)edun-

eulate, or arranged in sca])ilorm pseudoeor} nibs

., G. sect. Dlscoscris

corollas isoniorophic, 5 (3, 7, or 10-20)

(,, se<*t. Pvatitphants

Cui hiialia set t. Aiiaslrapliioules Jervis ex S. K. F reire,

L. Katinas i!( {]. Sancho. seel. nov. TYPE: Gochnalia

ilicifolia I ,ess.

Arbores vol frutiees. foliis alternis. spinoso-denlatis \cl

integerriniis. Gapitula apicibus rarnulorurn. solitaria v<'I 2-

3, sessilia. Tn\ohicrum eanipannlatum \el turbinatuni.

Flores 4—150, lutei vel aurantiaci, isoniorphi, herma-

phro(hti, corolla tubulosa pentasecta vel prolunde pcnta-

secta. Antherae appendieibus eormcclivalibus eaudatis

vel abruptis. ap[>rndicibus basalibus integi'rrimis vel la-

einiatis. Pappus uniseriatus vel biseriatus.

Shrubs or small trees, monoecious, l/'aves allernate, |)et-

iolate or shortly p<'tiolate; obo\ate, oblong, or elliptic with

margins spinose-dentate (rarely eruire): pinnately veitu'd:

u|)per surface generally glabrous, lower surface Jeusel)

toinentose (with flagellate hairs). Gapitula hoinogamous,

dlscoitl, sessile, solitary at the lip of the !)ranchf*s (rarely

2 or 3). Involucn^ camjninulal*' or turbinate. Phyllaries in

4 to 10(15) series, dorsally lomentose. Florets 4 to 150,

yellow or <>rang<\ hermaphroditic, isomoipluc, tubulose,

deep]} to ver> dee[)ly 5-lobed. Anthers with appendages

eaudale (rarely abru[)tly apiculate), an<l cormnonly smooth,

oceasionalK laciniatt^ tails. St\le bilobate or shortiv bifid;

stvle brandies rounded. dorsalK glabrous. Gypselas with

duplex hairs and coiiunonl) capitate glandular hairs (rare-

ly with llagellate hairs). Pappus uniseriate with all l)ristles

of the same length (rarely biseriate with a redu<'ed number

of outer short bristles) all thin.

Tw<Mit\-si\ speei(^s: G. attertiiafa. G. huehii. G. eahieala,

G. ((neeltii. G. er<issifali(i. G. luhensLs, G. ekinauii^ G, el-

2 liptiea. G. entteantha, G. ganiezii, G. ilieifolia (ty|)e spe-

cies), G. iutertexta, G. maisiana, G. mantuensis, G. miero-

rephala. G. montana. G. ohtusifolia. G. aligantha. G.

parrifolia. G. paueifloseulasa. G. pieardae. G. recurva, C.

S(i*>:rae(uui. G, shaferi, G. tortuensis, G. uilsonii.

DistrihuliiHi. Bahamas Islands. Guba. Haiti. Domini-

can Republic. Puert(t Kico.

Ohseridtiatis. As |)oirUed out b\ Jervis (1954) and Ga-
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hrera (1971), Anastraphia D. Don (Trans. Linn. Soc. I-on- Sliruhs, monoecious. Iavucs alternalo, short!) [x'liolale;

(Ion 16: 295. Ui'M)) is consiflered an unknown genus be- ovale or ovate-elliptic with margins entire (rarely denlic-

cause its type (Anastraphia Uicifolia D. Don based on a ulale); pinnately, occasionally subtrl-velntMl; upper surface

^'Joannes Fraser" specimen in the Lambert herbarium) has generally glabrous or tomentulose, lower surface densely

never been located. The original diagnosis of Anastraphia tomcntose (with flagellate hairs). Capitula homogarnous,

discoid, sessile or short-pedimculate, solitary (rarely 2 or

3). Involucre oblong to campanulate. Phyllaries in ^ to 7

series, dorsally tomcntose or only tomcntose above. Florets
Gorlinatiaseet^. Disooseris(Etullicher) Cabrera^ [{cvisla 7 j^, 4^^ y^n^^^ hermapliroditic, isomorphic, lubulosc,

Mus. La Plata 12, Secc. Mot. 66: L50. I9il. Sens deeply 5-lobed. Anthers with appendages caudate, more

does not agree with the lat

by de Candolle (18.^: 26).

er interpretation ol the genus

Less., non Willd. 1807, Linnaea 5: 253. \H'M). Seris

sect. f)isr()seris Endl., Gen. PI,: 483. 18.38. Richter-

ago Kunt/.e, l{ev. (ien. PI. 1: ii60. 1891. Disraseris

(Endl.) T. Post & Kuntze, Lex. Gen. Phan.: 18L
1901, nom. superfl. TYPE: .SVm discoidea Less. (—

Crochnatia discoidea (Less.) (labrera).

rarely abruptly apiculate, and laciniate tails. Style shortly

bifid; style branches rounded, dorsalK glabrous. CypseUis

with duplex hairs and usually glanchdar fiairs. Pappus bis-

erialc of numerous scabrid bristles, \silh a reducet! luun-

ber of outer, short bristles, all thin.

Seven species: G. arequipensis, C. holiviana, G. cardcn-

Suhshruhs, m(»noecious. I.eaves alternate, petiolate; asii, 6. eurriflora, G. palazina, C. rargasii, G. vernonioides

ovale to ovate-cIli[>tic with margins entire or denticulate; (t\p(^ species),

pimialcl) veined; glabrous or tomcntose on Itoth sides

(with flagellate hairs). Capitula homogamous, discoid,

long-pedunculate and solitary or arranged in sca[>ose

pseudocorvmbs. Inv(»lucre campanulate to turbinalc. Phyl-

laries in 4 or 5 series, dorsally tomcntose. Florets runner- G<»'l>"alia sect. HoilrauiphylUiiii (Li'ssing) DC, Prodr.

Distribution. Andes of Peru, Bolivia, and lujrlhweslern

Argentina.

7(1): 24. 181^8. Gochnatia subg. ffedraiophylluin

Less., Syn. Gen. Compos.: 103, 1832. TYPE: Gochn-

atia cordata Less.

Gochnatia sect. Motpiiniastruni Cabrera, Revista Mus. La

Plata 12, Secc. Bot. 66: 73. 1971. TYPE: Spadonia

polyniorpha Less. (= G, polymorph a (Less.) CabriMa).

Shrubs or trees, commoriL gvnodioi'cious or polvgamous

dioecious. Ij'aves altt-rnate. petiolate or shortK petiolate;

ovate, elliptic (rarely lint^ar or t'ordalc) with margins en-

tire, rarely denticulate; pinnately veined; upper surface

Gorliiiatia sect. Gl<Mnerata S. E. Ereire, L. Katinas & glabrous (rarely tomcntose), lower surface densely lomen-

G. Sancho, sect. nov. TYPE: Gochnatia arborescens lose (with 2-. 3- to 5-armed hairs, occasionally flag<'llate).

Capitula heterogamous (homogamous), disciform (rarely

discoid), subsessile to pedunculate, numerous arranged in

ous (ca. 30), yellov\, hermaphroditic, isomorphic, tubuhjse,

d(M'pIv 5-lobcd. Anthers with ajijiendages al)nij)tl\ apic-

ulate and laciniate tails. Style shortly bifid: stvie branches

r"<»ini(]ed, dorsally glabrous. Gypselas with duplex and

glandular hairs. Pappus uniseriate with all bristles of the

same length and lliin.

Three species: C. amplexifolia, G. discoidea {\}pc spe-

cies), G. sujfrufescens.

Distribution. Southeastern Brazil.

r. S. Bramlegee (selected here).

Arbores vel frutices. foliis allfniiis. inteeerrimis. (^apit- ^ 1 j n 1 1 r 1
•

1 t 1

. .^
* tenmnal and usually loose leary ps<ni(lopaincles. Involucre

u a pauca, sessi la ve sui)sessdia, anicibus ramnorum 1 t . 1 . dl // • -j
^i 1 n

t ' ' 1.^-1 OHMtng to campanulate. //i>//f/nr.s in 3 or 4 series, dorsal!)
glomerata. Involucrinn campanulalum, Flores 12-5i), lu-

lomcnl(ts(\ Florets 9 [o 15(50), creamv oi* white, lubulose.
tei, isomoinhi. hemaohroditi, corollis lubulosis, pcntasec- 1 t r 1 1 1 1 r i

• /
'•

ii • i
• \

.
'

|. .11 . deeply 5-lobed, subdimorpnic (occasionally isomorphic);
tis. Anlherae a[>[>endicibus connectivalibus attenuatis \el

abrupt is, a[)[)eridicibns basal i bus integerrimis. Pappus

biseriatus vel uuiserlatus.

functionally female, corollas slight I \ z\gomorphic, with

straight lobes; hermaphro<litic, actinomorphic. with resii-

pitiale lobes. Anthers with a|>pendages abruptlv apiculate
Small trees or shrubs, monociious. Leaves alternate,

1 1 • • . ii . -i c, 1 i ii it. i
/ 1'

. , . ami laciniate or smooth tails, otyle sliorll) bilid (rarcl)
shortly petiolate; ovate to elliptic with margins entire or

i 1 1 , \ .11 ..... u .. ..v. 1 .1 i .. jk ^K! .. .. r\..
, . } . . . , r I 1

bilobatc); st)le branclies rounded, dorsall) glabrous. L}/>-
denticu ate: pinnate v veined; upper sur ace ir abntus or / -.i 1 1 111 1 ii 11 . 1 />

t ;
11 I

selas with duplex, glandular, and riagellate liairs. i dppus
l(niuMitulose, lower surface usua v densely tomcntose

i , r i 1 i .1 .u 1 1

. . „ , . ., . . .
^ '..

. .
bis(Miate o\ numerous scabrid t)rislles, with a reduced

(with flagellate hairs). Capitula homogamous. discoid, ses-

sile or subsessile, few together in terminal ";lonicrulose i , ,1

, , ,
^ in 11 r ^^^ [>luiiujse at the apex.

number of outer sluut bristles, all thin, and the hingest

ps(nidocorymbs. In\(tlucre camj>anulate, Phyllaries in 5 or

6 series (rarely 8 to 10), dorsally tomcntose (h glabrous.

Florets 12 to 20 (rarely ca. 50). yellow, hermaphroditic,

isomorphic, tubulo.se, deeply 5-lobed. Anthers with ap-

pendages abniptly apiculate (rart^ly att(Miuate) and smooth

tails. Style shortly bifid or bilobatc; stvle branches round-

ed, dorsally glabrous. Gypselas with du|)lex and glanilular chra, G. rinnboi, G. rusbyana, G. sordida, G. velutina.

Twenty-one specit^s: G. argenlina. G. argyrea. G. bar-

rosii, G. blancheliana, G. cordata (t\[)e species), G. den-

sicephata , G. discolor, G. jloribu n da, G. ga rdncri, G.

hatschbachii, G. haunianiana, G. mollissima. G. oligoce-

j>h(da. G. orbiculata. G. paniculata, G, polyniorpha, Gpnl-

hairs. Pappus biseriate of numerous scabrid bristles, with

a reduced iiuml)er of outer short bristles (rarely uniseriate

with all bristh^s of the same length), all thin.

Three species: 6'. arborescens (type species). 6\ magna,

G. jmrpusii.

Distribution. Northern Mexico.

Goeiinatia Kuntli sect. Goehnalia, Nov. Gen. S[). 1: 15.

1818. TYPE: Gochnatia rernouioides Kuiith.

Distribution. Andes of Peru and Polivia, eastern Pra-

zil, l\uagiiay, Uruguay, and central-eastern Argentina.

Goehnalia sect. Loiiromeris (I). Don) ('abrera, R(^vista

Mus. La Plata 12, Secc. 66: 128. 1971. lAnicomeris

1). Don, Prodr. El. Nepal: 169. 1825. Gochnatia

subg. fA/uconieris (D. Don) Less., Syn. Gen. Com[)os.:

103. 1832. TYPE: Gochnatia spcctabilts (D. Don)

Less. (= Lcucomeris spectabilis D. Don).
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Trees or shrubsy nioiUHxitiUJS. l^'ares alternate, shortly or l(ini<Mitulose with ciliolalc margin. Florets 5 (rarely 3,

petiolute; elliptie, margins entire or denticulate; pinnalt^ly 7, or 10 to 20), while or lilae, h<*nnaphn><lilie, isomorphic,

(3-)veine(l; up[>er surface g<Mierally glabrous lo toiiu^nlose, liiI>ulose, deeply S-lohed. Aniliers with appemlages

lower surfac<' densely tomentose (with flagellah' hairs) or abruptly ajiiculale and smooth or laciuiate tails. Style bi-

glabious on both sides. Cupituln lu>mogamous, discoid, lobale or shoillx bihd; st)le branches rounded, dorsally

subs<'ssile, many iti glomerules, arranged in terminal leafy glabrous. Cypselas with duj)le\ and glandular hairs. Pap-

pscudoracemcs, pseudopanicles, or pseudocorymf)8. In-

volucre campanidale. oblong ((r tuibinale. Phylldries in 3

to 6(7) series, dorsally glabious with ciliolate margins, ex-

tending to the |)cduncle. florets 1 to 6 (8 to 12), white

(rarely yellow), hermaphroditic, isomorphic, tubulose,

deeply 5-lobed. Anthers with ap[)endages attenuate (rarely

abruptly apieulate) and laeiniale tails (rarely smooth). Goohnatia sect. IlcitiiiKlifolia S. E. Freire, L. Kalinas tS

pus t)iseriate of mimen)us scabrid bristles, half of them

relatixt'ly wide and long, and the others short and tliiti.

Two sp<H'ies: 6". fotiolosa, G. gtutinoso (type species).

Distribution. Western Argentina and central Chile.

Sl)lc bilobat<' or shortly bifid, st)le branches obtuse or

rounded, dorsall) glabrous. Cypselus with du|)l<?\ hairs and

conunonl) with glandular hairs. Pappus biseriate of tui-

meroiis scabrid bristles, witli a reduced number of outer

t.hort bristles, all thin.

Kive species: (s. hypoleuca^ G. palosanto, G. sfuithii, G.

decora, G. speclahilis (type s[)eeies).

G. Sancho, seel. nov. T^ PE: Gochnatia rotuudi folia

Less, (selected here).

Fruliees, foliis alternis, integerrimis yel denticidatis.

Capitula apicibus ramulorurn solitaria, sessilia. hnolu-

criun campanulatum; bractcis Itnolucralibus subglabris,

margiu(^ cilialis. Flores mulli, albi, isomorphi, herma-

phi'odili, corollis tid)ul()sis, pentaseitis. AntluMa** appen-

Distrilmtion. Mexico, Brazil, Andean region of Boh\ia tb'^ibns cimnectivalibus altennatis aplculalis, ap|>endici-

and Argentina, and southeastern Asia. bus basalibus Jaciniatis. Pappus biseriatus, setosus.

Shrubs, monoecious, l/'oves alternate, shortly petiolate;

Goeliiialia seel. Peiilapliurus (D. Don) DC. Prodr. 7(1): broadly elliptic with margins entire to denliculale; three-

24. lH3i]. Pentaphorus D. Don, Trans. Liiui. Soc. veined, glabrous on both surfaces at maturity (young

E(mdon U): 206. UVM), Gochnatia ^uhg. Pentaphorus leaves with flagellate hairs). Capitula homogamous, dis-

(D. Don) Hook. & Arn., Comp. Hot. Mag. 1: 108. t-oid, si-ssilc, solitary. Involucre campanulate. Ph)tlaries

1835. TYPE: Gochnatia foliolosa D. Don ex Hook.

& Arn.

in 4 or 5 series, dorsally subglabrous with ciliolate margin.

Florets ca. 50, while, hermaphroditic, isomorjihic, tubu-

lose, deejtlv 5-lobed. ArUhers with a|»[)cndages attenuate

Shrubs. uKmoeeious. f/*aves alternate, sessile: linear- and laciuiate tails. Style bilobate; style branches rounded,

ovate or linear-obovate willi margins entire or U|)per por- dorsally glaitrous. Cypselas \\itli duplex and glandular

hair's. Pappus biseriate of numerous scabrid bristles, with

a reduced number of outer, short bristles, all ihin.

tion denticulate; piniiately or three-veined; u|)[>(Mand K)w-

er surfaces glaudulale (with or \silhout flagellate hairs).

Capitula homogamous, discoid, sessile or subsrssile, nu-

merous in leaf\ glome rulose jiseudoracemes. Involucre

campannlale. Phyllaries In t to 6 series, dorsalU glabrous

One species: (,. rotundijolia.

Dislribulion. Southeastern Brazil


